Objective: To evaluate the knowledge of dentists from the health units (HU) of Porto Alegre -Brazil, regarding the management of avulsion of permanent teeth. Material and Methods: All dentists (n = 117) from HU were invited to answer a self-applied questionnaire regarding the treatment and preservation of avulsed permanent teeth in different clinical scenarios, based on the guidelines of the International Association of Dental Trauma (IADT). The professional data were also collected. The correlation between the performance of each professional and professional data was performed, (Student's t test, Pearson's and Spearman's correlations), assuming 5% significance. Results: The response rate was 56.41%. The mean performance rate of the dentists regarding the clinical questions was 69.3%, but 37.4% had poor performance (less than 70% correct). The greatest number of hits was where the patient comes with the already replanted teeth (89.2%); 87.3% agreed in situations where the injured child reaches two hours of trauma with the tooth in a liquid medium, however in cases that period of trauma was more than two hours and tooth was dehydrated, the professionals performance was reduced (64.9%). There was a lack of knowledge about the use of intracanal medication (error rate of 56.9%); 41% are mistaken about the period to start endodontics procedures; 32.8% did the wrong about contention of avulsed teeth and clinical and radiographs follow-up. Dentists with postgraduate performed better than those without (p = 0.011). Professionals with longer time elapsed since graduation had lower performance, as well as those who reported not being satisfied with their knowledge of dental trauma (p<0.05). Conclusion: A limited knowledge of dentists from HUs of Brazil regarding the management of avulsed teeth was found. The lack in knowledge suggests the need for implementation of continuing education programs and simulation programs on approaches to dental traumas to improve dental care offered for the population.
Introduction
Dental trauma is recognized as a public health problem, especially in children and adolescents [1, 2] . Among all injuries that affect the face, dental trauma is the most frequent [3] and its consequences vary from enamel fractures to tooth avulsion.
The prevalence of dental trauma has increased in recent decades (4) . This data varies among studies, mainly due to different methodological aspects and intrinsic characteristics of the population studied [3] . In the southern region of Brazil, the prevalence of dental trauma is high, ranging between 16 and 34% in children aged 7 to 13 years old [4, 5] . Considering this age group, this prevalence refers to the permanent dentition, since the exchange of deciduous teeth by permanent is already established in the incisors teeth.
Moreover, in severe cases, dental trauma also causes a negative impact on quality of life [5] because of physical and psychological discomfort, and the high potential for negative interference in social relationships [3] .
Epidemiological studies indicate that dental avulsion represents 1 to 16% of all cases of dental trauma, and is considered the most serious dental injury [6] . The prognosis of an avulsed tooth depends on an appropriate approach at or immediately after occurrence, as well as correct follow-up [1] .
Specific management of cases of dental avulsion depends particularly on rhizogenesis level and period outside the mouth. Dentists should be conscious of the best clinical protocol for each situation, because traumatized teeth can be retained for a long period if they receive appropriate management and follow-up [7, 8] .
Dentists serving in health units (HUs) have substantial demand. This demand may increase the possibility of attending patients with dental avulsion, which represents a real emergency situation in dentistry. Even with the possibility of referral patients to specialized centers, the HUs are responsible for the emergency approach, as well as for the problem resolution [9] . Thus, it is important that these professionals have knowledge about diagnosis, treatment and monitoring of avulsed teeth. The aim of this study was to evaluate the knowledge of dentists in HUs of Porto Alegre, Southern Brazil, regarding permanent dental avulsion.
Material and Methods
This cross-sectional study was carried out in all HUs (73) with dental care assistance in Porto Alegre (southern Brazil) from April through June 2012. The study population included all dentists who serve in HUs, comprising 117 professionals (n=117).
The dentists' knowledge regarding the management of avulsion of permanent teeth was evaluated through a self-applied questionnaire, completed during monthly meetings of the HUs, which was based on the guidelines of the International Association of Dental Trauma (IADT) [3] .
This questionnaire aimed to analyze specifically the knowledge about ideal treatment for traumatic dental avulsion, not considering the clinical conducts adopted by dentists in these conditions. The survey consisted of multiple-choice questions, regarding hypothetical clinical scenarios of avulsed teeth and preservation of avulsed teeth, for which the respondents selected methods of treatment. Moreover, age, sex, and professional data about the dentists were collected (university of graduation, time elapsed since graduation, postgraduate study, satisfaction with knowledge about dental trauma, knowledge of the IADT guidelines, experience in private practice, and experience with dental trauma).
There were 6 questions regarding hypothetical clinical cases; these involved teeth with incomplete or complete root formation, each with the following clinical scenarios: (A) patient attended with the tooth already re-implanted, (B) patient arrived with the avulsed tooth in a liquid medium, and (C) patient arrived with a dehydrated avulsed tooth, more than 2 hours after the accident.
Each dentist's performance (final grade) in the survey was based on the sum of the correct answers about the clinical cases (n = 6) and avulsed tooth preservation (endodontic treatment period, clinical and radiographic monitoring, and retention period) (n = 4). Those professionals that have obtained a final note above 7 were categorized as satisfactory knowledge, while those that obtained less than 7 were considered as unsatisfactory. For exclusive assessment of knowledge about proservation of the avulsed tooth, a percentage of the four questions was used. More than 75% of correct answers was considered satisfactory and lower than 75%, unsatisfactory.
The correlations between each dentist's performance and professional data (Student's t test, Pearson's and Spearman's correlations) were evaluated, assuming 5% significance.
This research was approved by the Municipal Health Department of Porto Alegre Research
Ethics Committee (process no. 001. 053954.11.4). All professionals who agreed to participate in the study signed free informed consent.
Results
From a total of 117 dentists who serve in the HUs of Porto Alegre, Brazil, 28 refused to participate in the study and 23 were unobtainable (medical license or holidays). Thus, 66 dentists answered the questionnaire. The mean of correct answers was 69.3%, but 37.4% of the dentists did not achieve 70% correct answers. Table 1 shows the distribution of the sample by sex and age groups, and variables related to professional data.
The percentage of correct answers regarding the 6 hypothetical clinical cases was 80.5%. The dentists had a high level of knowledge in cases where the patient presented with the avulsed tooth already re-implanted (89%). Regarding cases in which the patient arrived up to 2 hours after the accident or with the avulsed tooth in a liquid medium, the percentage of correct answers was also satisfactory -almost 85% for incomplete root formation and 90% for complete root formation.
However, when the time after the accident exceeded 2 hours or the avulsed tooth was stored dry, these percentages decreased to 62.7 and 67.2%, respectively. Regarding preservation of avulsed permanent teeth, the correct answers were approximately 59%. Considering temporary intracanal medication for traumatic avulsed teeth, 56.9% of the dentists selected the wrong medication and 41% selected the incorrect time to initiate endodontic treatment.
Regarding retention and follow-up of avulsed teeth, 32.8% supplied incorrect answers.
Certain professional data, such as graduation in a public or private university, knowledge about the protocols of the IADT, experience in private practice, promotion of preventive measures regarding dental trauma, and experience with patients affected by dental trauma injuries, did not significantly affect the dentists' knowledge regarding permanent tooth avulsion. The variables that had significant influence on the dentists' knowledge are summarized in Table 2 . There was a negative correlation between time elapsed since graduation and final grade (-0.39, p = 0.002). The prevalence of dental trauma in this population is approximately 35%, and is associated with low socioeconomic status [4] . Therefore, many children only have access to the Brazilian Unified Health System (SUS). Although this system allows referral to reference units, like dental specialties centers and hospitals, when the trauma is severe, emergency care must be carried at UHs [9] . Thus, dentists should be prepared to deal with these emergency cases and follow-up.
The dental avulsion management have been evaluated among dental students [10] , dentists [11] [12] [13] , accident and emergency doctors [14] and schoolteachers [15] in several countries. All levels of professional exhibited insufficient knowledge for correct decision making. Thus, the education system seems to be faulty and changes in approach are required.
Although dental avulsion presents a significant prevalence (6), the assistance to trauma patients maybe not a professional routine. In this way, simulation programs as a teaching strategy have been successfully reported in other dental areas [16, 17] and could be suitable for teaching dental trauma.
The mean performance of dentists in this study regarding knowledge of dental avulsion reached 69.3%. Previous studies also assessed the knowledge of dentists regarding dental trauma and revealed appropriate [10, 11] or unsatisfactory performance [1, 11, 18] .
Surprisingly, the present study showed that the dentists were more knowledgeable regarding certain clinical situations. For example, when the patient presented with an avulsed tooth that had already been re-implanted or was hydrated, the rate of correct answers was approximately 89 and 87%, respectively. However, in cases in which the patient presented more than 2 hours after the accident or with a dehydrated avulsed tooth, this rate decreased to approximately 64.9%.
Further, the knowledge related to emergency care was better than that related to preservation of the avulsed tooth.
Therefore, this study revealed a lack of knowledge about preservation of avulsed permanent teeth. This observation is extremely important because inadequate preservation, involving endodontic procedures, tooth retention, and clinical and radiographic follow-up, compromises the final outcome, even if appropriate emergency care has been administered at the first contact with the patient [19] .
Overall, assessment of the professionals' knowledge regarding the management of avulsed teeth with incomplete or complete root formation revealed more difficulties in the management of teeth with incomplete root formation. This result may be associated with a lack of knowledge regarding pulp revascularization in incomplete rhizogenesis, which is extremely important for the completion of root formation [20] .
In the present study, 53.8% of the dentists had undertaken postgraduate studies; these individuals performed better in the study questions. This indicates that postgraduate study positively influences knowledge about the management of dental avulsion, which corroborates with the findings of previous study that compared the knowledge of professionals with and without postgraduate qualifications [18] .
Some studies have shown a negative association between time elapsed since graduation and knowledge on dental trauma [1, 12, 18] . The present study, in which 67% of the dentists had more than 10 years of professional experience, showed a negative correlation between time since graduation and performance in the questions on hypothetical clinical cases of avulsed teeth.
Furthermore, the dentists who reported not being satisfied with their knowledge regarding dental trauma had lower performance in the questions related to avulsion.
However, a limitation of this study was the response rate (56.4%), which may not be representative of the population of the HU dentists in Porto Alegre. Moreover, these data must be evaluated with caution in extrapolating for professionals of others Health Units.
Continuing education programs for dentists should be set in the context of the SUS [9] to promote appropriate evidence-based treatments to the population. The guidelines from IADT regarding treatment of dental avulsion, although available online free of charge, was unknown by most professionals involved in this study. This guideline can be the material for reference in the drafting for protocols in the HU, where the service needs to be resolute and effective, especially in cases of dental avulsion, when emergency care and adequate preservation is crucial for the maintenance of the tooth [1] .
Future studies should evaluate whether the service conditions and material availability can influence the treatment decision in permanent tooth avulsion. However, this study aimed to assess the knowledge, and not the decision on current conditions of each HU.
Conclusion
The results of this study demonstrate a limited knowledge of dentists from HUs Porto Alegre -Brazil, regarding the management of avulsed teeth in some specific situations, such when the time after the accident exceeded 2 hours or the avulsed tooth was stored dry. Besides, a poor performance in the preservation of avulsed teeth was also observed. This results suggests the need for implementation of continuing education programs to appropriate treatment to the population. 
